RADIOGENIC CANCER AT SPECIFIC SITES                                                         261

Experimental Data on Cancer Latency and Dose Response

Latency

The prolonged persistence of radiogenically initiated cells, suggested
by the long latency of cancer in women who were exposed when they were
children, has been confirmed experimentally. When rats are subjected to
small doses of x rays or fission-spectrum neutrons and gamma rays, which
alone produce few or no mammary neoplasms, and are then grafted with
pituitary tumors that secrete high levels of prolactin, mammary neoplasms
shortly appear in a high incidence (Yo77, Yo78). The time between irradia-
tion and elevation of prolactin levels can be extended from a few days to as
long as 12 months with little change in lag period from increased prolactin
to appearance of tumors or in final tumor incidence.

Life-span studies of irradiated rats have illustrated that there is a
marked inverse relationship between radiation dose and the latency of
mammary neoplasms (Sh80, Sh82, Sh86a). This relationship may be re-
lated to the number of radiogenically initiated cells. The development of
quantitative normal cell transplantation techniques has allowed the iden-
tification of a subpopulation of rat mammary cells that, when stimulated
with appropriate hormones, can give rise to clonal multicellular glandular
units (C185a). Following acute exposure, the acute post-irradiation survival
and repair capacities of these mammary clonogens have been defined by
transplantation assays (C185a). When grafts containing about 120 clonogens
which had survived 7 Gy of 137Cs gamma irradiation were transplanted
to rats with marked prolactin and glucocorticoid deficiencies, mammary
cancers arose in approximately 50% of the graft sites, indicating that there
was one neoplastically initiated cell per 240-300 grafted clonogens (C186a).
Consideration of these and other experimental data in rats suggests that
there is a shortening of cancer latency as well as an increase in cancer
incidence as irradiated mammary clonogen numbers are increased. The
data also are consistent with the conclusion that a considerable period of
hormonal promotion/progression is necessary for the development of overt
cancer from radiation-initiated mammary target cells. In the women in
the studies analyzed by the Committee, the normally functioning endocrine
system supplied sufficient hormone, and a radiation dose-related shortening
of latency was not observed. In the relatively small groups of experimental
rats, more intense normal stimulation was often necessary to reveal radio-
genic initiation, and an abbreviation of latency with increased dose was
found.

Dose Response

A number of investigators have suggested that the low-LET radiation
dose-response relationship for mammary tumors in rats is linear and that